but he felt that he would be more use to society as a doctor than as a clergy man, and he therefore took up the study of medicine. This was most un welcome to his father, who was not prepared after this to contribute more than a shilling a week which he spent on his lunches. He lived with an aunt at Highgate who gave him breakfast and supper, and he walked the 12 miles daily from there to Guy's Hospital and back for his clinical studies. This was indeed a measure of his determination to pursue medicine. One wonders how many today would show such determination. He qualified as B.M. in
side, he spent 2 years with Drechsel in Berne, , and then two years with Schmiedeberg in 1898 and part of 1899 working on the mucoids of ovarian cysts. In 1899, he returned to England to hold the appointment of Lecturer in Physiology at St Thomas's Hospital Medical School. During eight of these ten years, he also held a part-time post at the Lister Institute, where he worked in enthusiastic companionship with C. J. Martin, Arthur Harden and Young, Cathcart, H. D. Dakin and H. S. Raper. These were happy days to which he often referred with satisfaction and it was at this time that his lifelong friendship with Raper began, and during which he delivered the course of eight lectures in the physiological laboratory at South Kensington, which became the basis of his well-known book Problems in animal metabolism. At this time he also came to know F. A. Bainbridge, P. Hartley and E. L. Kennaway.
In Both during the time in Toronto and later in Sheffield, Leathes showed himself much alive to the importance of breaking down the barrier between preclinical and clinical studies so that the modes of thought in the laboratory could be brought into clinical medicine. It is said that he showed much tact, infinite patience and a transparent honesty of purpose which effectively overcame opposition. In Sheffield, the medical curriculum was revised so that the students continued physiology studies into the final year and the applications of physiology were taught at the bedside. In this way, where possible, disease became explained as a diversion from the normal. It was indeed fortunate that part of his time in Sheffield included the appointment of Edward Mellanby as Professor of Pharmacology from 1920, and it has been said that Leathes and Mellanby produced some of the first insulin to be made in this country for clinical use.
He represented Sheffield University on the General Medical Council from 1919 until 1938, and was for 10 years an editor of the Journal of Physiology. As colleagues or pupils, he was associated with the following Fellows of the Royal Society: H. S. Raper, P. Hartley, E. L. Kennaway, E. P. Cathcart, J. B. Collip, Sir Frederick Banting, F. S. Bainbridge, E. J. Starling and Sir Edward Mellanby.
More than that of most scientists, the published work of Leathes falls into the three categories of research, lectures and books. Much of his original thought is to be found in the latter two categories. It will be noticed that his papers published alone or with colleagues start with papers with Starling on pleural fluid and on absorption from the intestine. In his early period, he also devoted attention to purine metabolism, making some interesting observa tions; one which the writer does not think has been repeated is the effect of shivering upon output of uric acid in relation to creatinine. This was done with Cathcart, and the upshot was that an abnormal increase of uric acid was observed. After these rather widely scattered researches towards the chemical side of physiology, he settled down to work upon the fats. Quite early the series of lectures given in 1904 and published under the title of 'Problems in animal metabolism', stamped Leathes as a writer and thinker of importance. In fact, this book was recommended to all students in 1908 to 1914. Throughout his life, Leathes's personality impressed itself on the students with whom he came into contact, and the evidence is very strong that he was to be ranked as a great teacher. Even in the case of one who did not get on with him well when young, and this was very unusual, this same person in his old age realized the impact of Leathes upon his life. From the period 1906 to 1928, Leathes seems to have concentrated mainly upon the fats, in which field he published researches as well as the classical mono graph with Raper on The Fats, which appeared in 1910, and ran to a second j 33
Biographical Memoirs edition in 1925. On the same subject, he published the Harvey lecture in 1910 on the functions of the liver in metabolism, and then the Crooman Lectures given to the Royal College of Physicians in 1923, again on 'The role of fats in vital phenomena'. The communications as distinct from the rest include a paper showing that there may be a definite small increase in estimated fat in the liver when this is kept under aseptic conditions after death, a comparison of the amount of fat in different muscles, and finally the paper with Meyer-Wedell, which formed the basis of his view that the liver desaturated the fatty acids. These observations that the liver fats were more unsaturated than those in the rest of the body were later confirmed with more modern technique by Schonheimer. There is no doubt that this view stimu lated much research over the years, and that it still attracts attention as will be seen by the remarks in the recent monumental work of Deuil on the fats (volume 3). At the same time, there are other interpretations, which have become necessary as the result of the present knowledge that the highly unsaturated fatty acids such as arachidonic acid, which are also known as the essential fatty acids, cannot be synthesized in the body. This means that in any case, the liver would not do more than put in one double bond. Here again, it is more likely, as the result of present biochemical research, that this double bond would be in the ajS position and not in the position which it occupies in oleic acid. So that the question is raised whether the liver con centrates in the main unsaturated fatty acids brought to it from elsewhere. This would diminish the significance of the idea that the first step in the degradation of the saturated fatty acids was dehydrogenation, but at the same time, it does not detract from the value of the theory in stimulating research.
After 1918, Leathes became attracted by the recent work upon fatty acids in surface films, arising in the first instance from the observations of W. B. Hardy, followed by those of Langmuir and Harkins. He was therefore quick to appreciate the importance of the work being done at the time by N. K. Adam at Sheffield on surface films in his capacity as Sorby Fellow, and devoted attention to the behaviour of lecithin (always one of his interests) and of cholesterol on the Langmuir trough. He showed that these films were expanded at ordinary temperatures, but became more closely packed if cholesterol was present. These observations are mainly embodied in his Croonian Lectures, where he puts the subject into focus in a penetrating discussion of problems of permeability in cells in relation to what would be called now the phospholipids. A lecture of particular interest is that in which he shows the behaviour of lecithin films when exposed to water containing various substance. Myelin forms grow out which may eventually engulf aqueous phases by becoming hydrophilic. The writer thinks that this work might be studied again with profit, now that so much more is known about the problems involved in the metabolism of this class of fatty substance. In any case, they should be borne in mind by those working upon the move ments seen in unicellular organisms and in tissue culture. It was a thesis of Leathes that the fats were of predominant importance in cell life, and that they could not be considered merely inert. The book on the fats (monograph) with Raper became a standard work of reference at that time for those working in the field of fats.
Another aspect of Leathes is brought out by his address to the Physiology Section of the British Association at Oxford in 1926, which the writer had the privilege of hearing. This was an outstanding philosophical discussion on form and design in physiology. With it may be coupled some of the thoughts to be found in an address to the Sheffield Medical Society given in 1933, and published later. The theme is that there is form and chemical arrangements but that we must never be too complacent owing to the enormous complica tions of physiology. He gives as instances that the number of possible arrange ments of the amino acids to form the proteins are 1048. In their approach to the complications of biology, there seem to be two main types of mind, if one excludes those which are purely superficial. One type finds the complications so great that they can never set aside these in their thoughts. The other realizes, at any rate in part, the complications, but they do not loom so large that they find these thoughts inhibitory in an attempt to get some simple chemical facts out of the cell. Both minds are clearly necessary in physiology taken in the broadest sense, and the role of Leathes was that of acting as a brake to too excessive enthusiasms. In this, he was following the integrity of his mind as influenced possibly by his early training in Oxford in philosophy. His last reports were published with J. Mellanby after he retired, when he came to work in the Oxford laboratory of physiology; they were interesting in showing the potentiating action of lecithin on the thromkinase action of daboia venom. Finally, the account would not be complete without refer ence to the Harveian Oration on 'The birth of chemical biology', which may be read with profit by all those who want to know about the early work of Boyle and Mayow.
Other work of his which should be mentioned is a paper in 1899 in which he found that the mucoid of ovarian cysts was related to chondroitin sul phuric acid. With E. P. Cathcart, he also studied the absorption of proteins from the small intestine (1906) taking up the conception that albumose and peptones were converted by the epithelial cells into blood proteins. They could not find albumose or peptones in the blood perfused through pieces of gut. When working with loops of intestine , in an hour or two they found that an amount might be absorbed containing two or three grams of nitrogen, largely increased by the increase of non-protein in the blood. This led to the conclusion that proteins were converted to amino acid products of complete hydrolysis for absorption. In their work on uric acid, it was found that the excretion was greatest in the forenoon and lowest at night, whereas the total nitrogen output was greatest in the first part of the night. An attack of fever induced by typhoid toxin resulted in an output of uric acid at night almost four times as great as the normal. There were other works on the reaction of the urine and the excretion of water in trench nephritis.
Any account of Professor Leathes would be incomplete without reference to work by himself and his close associates, much of which he inspired and directed. A reference to these papers will show that the majority dealt with the nature of the fat in liver, kidney and heart, in disease as well as in the normal. An attempt was definitely made to establish how far the fats present were unsaturated. Much of this effort was aimed at the attempt to test further the theory that the liver desaturated fats in preparation for their metabolism. One paper, however, deals with the behaviour of sphingomyelin, phrenosin and kerasin in surface films. This review of the life of a great and beloved physiologist would not be complete without mentioning the love of the country and the vigour with which he enjoyed his extensive tramps over the Derbyshire moors; and he was able to climb mountains in Switzerland until late in life. He was a keen gardener, sang in the Bach choir and took much interest in music and enjoyed his wife's piano playing. Furthermore, not many of us realize that he was considerably skilled in the use of pastel in his drawings.
The writer is indebted to many for information and advice, especially to Mrs Leathes, Mrs Penrose (daughter), Professor G. A. Clark, who succeeded Professor Leathes at Sheffield, Dr Fletcher of Toronto; to the Librarian of the Royal Society of Medicine for references and to Miss Frostick for secretarial help.
